Stoichiometric photochemical carbene transfer reactions via Bamford Stevens reaction.
The photolysis of diazoalkanes is a timely strategy to conduct carbene transfer reactions under mild and metal-free reaction conditions and has developed as an important alternative to conventional metal-catalyzed carbene transfer reactions. One of the major limitations lies within the rapidly occurring side reaction of the carbene intermediate with remaining diazoalkane molecules that result in the use of an excess of the reaction partner and thus impacts on the reaction efficiency. Herein, we describe a protocol that takes advantage of the in situ generation of donor-acceptor diazoalkanes via Bamford Stevens reaction. Following this strategy, the concentration of the diazoalkane reaction partner can be minimized to reduce unwanted side reactions and to now conduct photochemical carbene transfer reactions under stoichiometric reaction conditions. We have explored this approach in the C-H, N-H functionalization and cyclopropanation reaction of N-heterocycles and could demonstrate the applicability of this method in 51 examples.